United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria. Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/080,082 



7590 



02/2 1/2002 

10/18/2005 



Paul J. White 

National Renewable Energy Laboratory 
1617 Cole Blvd. 
Golden, CO 80401 



Joseph S. Shabtai 



NREL 01-01 CIP 



9869 



EXAMINER 



NGUYEN, TAM M 



ART UNIT 



PAPER NUMBER 



1764 

DATE MAILED: 10/18/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summdrv 


Application No. 

10/080,082 


Applicant(s) 

SHABTAI ET AL 


Examiner 

Tarn M. Nguyen 


Art Unit 

1764 





~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on October 3, 2005 has been entered. 

Claim Objections 

Claims 8 and 9 are objected to because of the following informalities: the word 
"napthenes" in line 2 of the claims is misspelled. It should be spelled as -naphthenes— . 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 4, 7-16, 19, 21, 22, 24, 25, 27-32, 39, 41, 42, 44-48, and 50 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Shabtai et al. (5,959,167) in view of either Jelks 
(5,770,010) or Lucas et al. (5,735,916). 

Shabtai' 167 discloses a process for converting lignin into high-quality reformulated 
hydrocarbon gasoline compositions. A lignin material containing water from a biomass (e.g., 
Kraft lignins) is subjected to a base catalyzed depolymerization reaction to produce a 
depolymerized lignin product which is subjected to a hydroprocessing reaction zone (e.g., 
dehydrodeoxygenation and hydrocracking) to produce a final product which comprises 
monocyclic aromatic hydrocarbons (e.g., C7-C10 alkylbenzene) and naphathene. The 
depolymerization reaction is operated at a temperature of from 250 to 3 10° C in the presence of a 
dilute alkali hydroxide solution containing about .5 to 10 wt. % of NaOH and alcohol and water. 
The dehydrodeoxygenation reaction is employed a MM0/AI3O2 catalyst and the hydrocracking 
reaction zone is employed a sulfided MMo/Si02-Al 2 0 3 catalyst wherein M is Co, Ni, Ru, Ir, Pt, 
Fe, or Rh. The hydroprocessing is operated at a hydrogen pressure of from 1400 to 2200 psig and 
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at a temperature of from 350-390° C. It is noted that Shabtai' 167 does hot specifically disclose 
that the blend component has an octane number of about 1 10 or higher. However, the blend 
component of Shabtai is produced from a process which is essentially the same as the claimed 
process. Therefore, it would be expected that the blend component of Shabtai would have the 
octane number as claimed. (See col 6, lines 19-34; col. 7, line 14 through col. 10, line 62; col. 
11, lines 19-36) 

Shabtai '167 does not disclose a step of extracting lignin from a biomass. 

Both Jelks and Lucas disclose process for extracting lignin from a biomass. (See Jelks, 
abstract; See Lucas, col. 2, lines 25-35) 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Shabtai by using a lignin feedstock from 
either the Jelks or Lucas process because Shatai'167 teaches that the lignin feedstock can be 
derived from any method of production (See col. 7, lines 59-61) 

Shabtai' 167 does not disclose an amount of lignin in the biomass. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Shabtai by using a biomass comprising the 
claimed amount of lignin because it appears that any high percentage of lignin containing 
biomass can be used in the process of Shabtai' 167 (see col. 6, lines 55-63). Therefore, it would 
be expected that the results would be the same or similar when using the claimed amount in the 
process of Shabtai' 167 process. 

Shabtai' 167 does not disclose that the second composition comprises about 5 to 40% 
alkyl naphthenes or 75-95% of alkylbenzenes. However, the process of Shabtai' 167 is similar to 
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the claimed process in terms of feedstock, deplolymerizing, and hydroprocessing. Therefore, it 
would be expected that the second composition of Shabtai'167 would comprise about 5 to 40% 
alkyl naphthenes or 75-95% of alkylbenzenes. 

Shabtain'167 does not disclose the liquid hourly space velocity (LHSV) of the lignin 
feedstock. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Shabtain' 167 by using the claimed LHSV 
because it is within the level of one of skill in the art to operate the process at any effective 
LHSV including the claimed LHSV. 

Shabtain'167 does not specifically disclose step of dispersing a lignin-containing 
feedstock in an aqueous reaction medium. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Shabtain'167 by dispersing the lignin 
feedstock to an aqueous reaction medium because Shabtain' 167 teaches that the lignin feedstock 
is be mixed with water and how lignin is mixed with water would affect the outcomes of the 
process. 

Claims 17, 18, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
references as applied to claim 1 above, and further in view of Shabtai (6,172,272). 

Shabtai'167 does not disclose that the depolymerization is carried out in the presence of a 
CsX-type zeolite as a superbase catalyst. 

Shabtain'272 discloses a depolymerization process wherein a CsX-type zeolite superbase 
catalyst is used in combination with alkali hydroxide (see col. 5, line 54 through col. 6, line 6) 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the process of Shabtai' 167 by using a CsX-type zeolite 
superbase catalyst as taught by Shabtain'272 because Shabtain'272 teaches that the zeolite 
superbase catalyst has an equivalent function as a catalyst-solvent system. 

Response to Arguments 
The argument that, in the depolymerization step, the present invention process utilizes 
water as a reaction medium whereas the process of Shabtai' 167 employs a supper critical solvent 
reaction medium is not persuasive because Shabtai' 167 teaches that it is an advantage of the 
invention that the reaction medium may contain water (see col. 7, lines 26-36). It is reminded 
that the claimed process does not exclude the use of other reaction mediums such as a supper 
critical solvent. 

The argument that the difference between the process of Shabtai and the present 
invention is that the present invention utilizes water as the reaction medium wherein the alkali 
hydroxide is dissolved at low concentration of 2-5 weight percent to obtain 73 to 74.5% ether- 
soluble is not persuasive. The limitation "low concentration of 2-5 weight percent to obtain 73 to 
74.5% ether-soluble" was not in the claims. 

The argument that nowhere in the Shabtai reference suggests or teaches the use of water 
alone with alkali is not persuasive because the claims do not claim the use of water alone with 
alkali. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tarn M. Nguyen whose telephone number is (571) 272-1452. 
The examiner can normally be reached on Monday through Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Tarn M. Nguyen 
Examiner 
Art Unit 1764 
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